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0 Device for validating and accumulating bills and coins. 

0 A device for validating and accumulating bills 
and coins, comprises fixed and movable chute 
mechanisms (6 and 8) forming therebetween a bill 
passage (3). magnetic heads (31. 32. 33) for validat- 
ing bills passing through the bill passage, and head 
pressing rollers (34, 42) for pressing bills against the 
magnetic heads. A feature of this device is that, 
when a counterfeit bill is to t>e returned by reversing 
the travel of a bill conveying beHi (10) constituting 
one part of the fixed chute mechanism (6). a mecha- 
nism automatically operates to move each head 
pressing roller (34.42) clear of the bill passage (3) 
thereby to prevent jamming of the bill. Another fea- 
ture is that the driving shafts (14) respectively of the 
bill conveying belt (10) and of a coin conveying belt 
(11) are coaxially coupled by way of a one-way 
clutch (20), whereby when the bill conveying belt 
(10) is driven in reverse direction for rejection and 
return of a bill, the coin conveying belt (11) is 
stopped thereby to prevent reverse conveying of 
coins. 




FIG. I 
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BACKGROUND OF THE INVENTION 

This invention relates generally to cash (bills 
and coins) discriminating and accepting devices 
and HDore particularly to a device for validating and 
accumulating cash inserted thereinto in which a bill 
conveying belt and a coin conveying belt are pro- 
vided separately, and the genuine/counterfeit char- 
acter of each bill and coin thus inserted is discrimi- 
nated, genuine cash being accumulated within the 
device. 

Various automatic cash-operated machines 
such as automatic vending machines, change dis- 
pensing machines, game machines, and record- 
playing machines (hereinafter referred to as vend- 
ing machines and the like) each of which, in the 
same machine, accepts both paper money or bills 
and coins are widely used. In a vending machine of 
this character, in the part thereof for introducing 
bills and coins into the machine interior, a bill 
conveying belt and a coin conveying belt are paral- 
lelly provided. These belts are generally driven by 
an electric motor by way of a common driving 
shaft. In a machine of this character, each bill is 
clamped against the bill conveying belt by guide 
rollers or pressing rollers at intermediate positions 
and is sent inward through a bill passage. During 
this operation, necessary discriminating inspection 
is carried for each bill by a magnetic head, and 
genuine bills are ultimately sent into a collecting 
box within the housing of the cash discriminating 
and accepting device within the machine to be 
accumulated in stacked state. 

In the known bill discriminating and receiving 
device described above, counterfeit bills are occa- 
sionally used. In such a case, the counterfeit nature 
of the bill is detected, and thereafter the bill con- 
veying t>ett is driven in reverse direction thereby to 
retum the bill to the insertion opening. At this time 
there has been a problem in that the head pressing 
roller becomes an obstruction and, at its place, 
causes the bill being retumed to t)ecome jammed. 
Another problem is that when the bill conveying 
belt is reversed during the retuming of a counterfeit 
bill, the coin conveying beft also moves In unison 
in the reverse direction, whereby coins are re- 
tumed. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to 
provide a cash validating and accumulating device 
in vyhich, by preventing a bill being retumed 
through a bill passage from becoming jammed at 
the place of the head pressing roller, the bill is 
retumed smoothly to the insertion opening. 

Another object of the invention Is to provide a 
cash validating and accumulating device in which, 



when it k)ecomes necessary to retum a bill which 
has once been inserted through the insertion open- 
ing, only the bill conveying belt is driven In reverse 
with the coin conveying belt in stopped state, and 

5 the bill is thus retumed to the bill insertion opening. 
One of the aforedescribed problems has been 
solved by this invention, according to which, in a 
bill validating and accumulating device in which a 
magnetic head for discriminating bills is provided 

10 above the bill passage, and a head pressing roller 
is provided to press each bill against this magnetic 
head from the opposite side of the bill passage, the 
head pressing roller is rotatably supported on one 
end of a roller support lever which is pivotally 

75 supported at a middle part thereof, and the other 
end of the roller support lever is coupled to the 
working end of the plunger of an actuating sole- 
noid. 

By this feature of this invention, when it is 
20 necessary to retum an inserted bill back to the 
insertion opening, the actuating solenoid is en- 
ergized to rotate the roller support lever and there- 
by to separate the head pressing roller from the bill 
passage. Thus a clearance gap without obstruction 
25 is assured through the bill passage, whereby the 
bill can be retumed smoothly to the insertion open- 
ing without clogging or jamming thereof in the bill 
passage. 

Another of the aforedescribed problems has 

30 been solved according to this invention by the 
provision of a bill validating and accumulating de- 
vice which has a bill conveying belt and a coil 
conveying beft both driven in unison by a common 
driving shaft, and in which the driving pulleys of the 

35 bill conveying fc>efts are fixedly supported on the 
driving shaft and therefore rotate in unison there- 
with in two rotational directions, whereas the driving 
pulley of the coin conveying beft is supported on 
the driving shaft by way of a one-way clutch, 

40 whereby, when a bill is invalidated and is being 
returned by reverse direction rotation of the driving 
shaft, the driving pulley of the coin conveying t>eft 
is stopped, and only the driving pulleys of the bill 
conveying befts are driven in said reverse direction. 

45 By this feature of the invention, when the com- 
mon driving shaft is rotated to convey bills and 
coins into the device, the bill conveying belt moves 
in the conveying inward direction. At the same the 
rotation is transmftted in synchronism and in the 

so same direction also to the driving pulleys of the 
coin conveying belt by way of the one-way clutch. 
Thus the coin conveying beft is also rotated in the 
same direction. However, when it becomes neces- 
sary to retum a bill, the bill conveying belt is 

55 moved in reverse direction, but on the coin convey- 
ing side, since driving rotation is cut oft at the one- 
way clutch, the second driving shaft is maintained 
in its stopped state. Thus unnecessary retuming of 
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the coins is prevented. 

The nature, utility, and further features of this 
invention will be more clearly apparent from the 
following detailed description when read in con- 
junction with the accompanying drawings, briefly 
descrit>ed t)elow. 

BRIEF DESCRiPTiON OF THE DRAWINGS 

in the drawings: 

FIG. 1 is a side elevation, in vertical section, of 
one example of the cash validating and accu- 
mulating device according to this invention; 
FIG. 2 is a plan view showing the bill and coin 
conveying parts of a lower fixed chute mecha- 
nism; 

FIG. 3 is a side elevation, in vertical section 
taken along the plane indicated by line liMII in 
FIG, 2; 

RG. 4 is a section taken along the plane in- 
dicated by line IV-IV in FIG. 2; 
FIG. 5 is a side elevation showing a coin con- 
veying t>ett and related parts; 
FIG. 6 is a plan view showing bill validating 
parts of an upper movable chute mechanism; 
FIG. 7 is a side elevation, in vertical section, 
ortfiogonal to FIG. 6; 

FIG. 8 is a partial side elevation showing one of 
two magnetic head pressing rollers and its sup- 
porting and actuating mechanism in the upper 
chute-mechanism shown in FIGS. 7 and 8; and 
FIG. 9 is a partial side elevation showing a lever 
for opening and closing a bill passage and a 
mechanism for actuating this lever. 
Directions such as left, right, front, and rear 
referred to herein are those as viewed by a pur- 
chaser facing the device for inserting a bill or coin 
thereinto. 

DETAILED DESCRIPTION OF THE INVENTION 

One example of a money validating and accu- 
mulating device constituting an embodiment of this 
invention is illustrated in FIG. 1. This device is 
enclosed wittiin a housing 1 provided on its front 
face with a money insertion slot 2. Within this 
housing 1 are provided a substantially horizontal 
bill passage 3 extending continuously in a path 
resembling ttie character L so as to communicate 
with the insertion slot 2 and a substantially vertical 
bill passage 4 continuously joined to the bill pas- 
sage 3 and extending downward. 

The bill passage 3 is fonmed between a fixed 
chute 6 provided unrtarily with the housing 1 at the 
upper p)art thereof and a complementary movable 
chute 8 which is disposed above the fixed chute 6 
and is rotatable about a horizontal pivot shaft 7. As 
is shown in FIG. 2, to the rear of the fixed chute 6 



is provided a money conveying device which com- 
prises a bill taking-in section A and a coin taking-in 
section B. In the bill taking-in section A. a pair of 
bill conveying belts 10. 10 are mounted parailelly 

5 with a space therebetween and have substantially 
horizontal conveying paths, while, in the coin 
taking-in section B. a single coin conveying belt 11 
also having a substantially horizontal conveying 
path is mounted. It is desirable that these convey- 

10 ing belts 10. 10 and 11 be so supported that tiieir 
conveying surfaces are projecting slightiy above 
the upper surface of the fixed chute 6. 

Each of the two bill conveying belts 10. 10 is 
passed or received around a driving pulley 12 and 

IS a driven pulley 13. The two driving pulleys 12 are 
.fixedly mounted on a common driving shaft 14 
which extends horizontally in the left-right direction 
and is rotatable In two direction. As shown in FIGS. 
2 and 4, a driving pulley 15 is fixedly mounted on 

20 one end of this driving shaft 14 and can tie driven 
in rotation in either a regular direction or the re- 
verse direction by an electric motor (not shown) by 
way of a driving t^elt 16. 

The coin conveying belt 11 of the coin taking- 

25 in section B. as shown in RG. 5. is passed around 
a driving pulley 17 and a driven pulley 18. The 
driving pulley 17 is mounted on the driving shaft 
14, by way of a unidirectional or one-way clutch 20 
(also known as a free-wheeling clutch). Therefore. 

30 the driving pulley 17 of the coin conveying belt 11 
rotates in only the taking-in direction A in FIG. 5 
but does not move in the carryout direction B and 
maintains its stopped state when the driving shaft 
14 is rotated in reverse. For the one-way clutch 20. 

35 any of various known mechanisms can be used. 

A pair of driving pulleys 21. 21 are also fixedly 
supported on the above descrit)ed driving shaft 14 
at spaced-apart positions respectively on the left 
and right sides of the driving pulleys 12, 12. A 

40 matching pair of driven pulleys 22. 22 are rotatably 
supported near the bottom of the housing 1 as 
shown in FIG. 1 and are coupled to respective 
driving pulleys 21. 21 by respective receiving belts 
23. 23 passed therearound. The conveying sur- 

45 faces of these receiving belts 23. 23 lie in substan- 
tially vertical planes. 

On the inner side of these receiving belts 23. 
23 is provided a bill pushing-in device 24. which 
comprises a pushing plate 25. a pair of links 27 

50 and 28. and a motor driven eccentric cam 29. The 
pushing plate 25 operates to push each bill which 
has arrived, upon being sent by the receiving belts 
23. 23. in the rearward direction perpendicular to 
the surface of the bill. Each of the links 27 and 28 

65 Is pivotally connected at its one end to the firont 
face of the pushing plate 25 and at its other end to 
a fixed pin 28 by way of a slot. To the rear of tiie 
bill passage 4 is provided a bill collecting box 30 
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for collecting bills which have been pushed rear- 
ward by the pushing-in device 24. 

On the left and right sides of the two conveying 
belts 10, 10 to the rear of the fixed chute 6 are 
disposed first and second magnetic heads 31 and 
32 for discriminating the genuine/counterfeit char- 
acter of each bill as shown in FIG. 2. On the 
movable chute 8 side, at a position corresponding 
to that between the first and second magnetic 
heads 31 and 32, a third magnetic head 33 is 
disposed as shown in FIG. 6. These magnetic 
heads are provided with respective head pressing 
rollers for pressing each bill against the magnetic 
heads as will be described hereinafter. 

On the side of the movable chute 8 and on the 
left and right sides of the third magnetic head 33, 
as shown in FIGS. 6 through 9, are disposed head 
pressing rollers 34, 34 for the first and second 
magnetic heads 31 and 32. As will be apparent 
from RG. 8. each of these head pressing rollers 
34, 34 is rotatably supported at an extreme end of 
a first roller support arm 35. Each first roller sup- 
port arm 35 at an intennediate part thereof is 
rockably supported relative to the movable chute 8 
by a horizontal pivot shaft 36. The other end of 
each roller support arm 35 is coupled to the output 
end 39 of the movable plunger 38 of a first driving 
solenoid 37. This first driving solenoid 37 is sup- 
ported by a support post 40 within the movable 
chute 8. It is preferable to provide a magnetic 
shielding plate 41 at>ove the head pressing rollers 
34, 34 in order to lessen the effect of residual 
magnetism toward the outside. 

As shown in FIG. 2. between the conveying 
belts 10, 10 head pressing rollers 42, 42 for press- 
ing against the third magnetic head 33 are dis- 
posed. Each of these head pressing rollers 42, 42 
is rotatably supported on one end of a second 
roller support arm 44 of bell-crank shape rockably 
supported by a horizontal pivot pin 43. The other 
end of each roller support arm 44 is biased by a 
spring 45 to urge the arm 44 to rotate clockwise as 
viewed in FIG. 3. As means for separating each 
head pressing roller 42 from the bill passage 3, a 
lateral arm 47 unitarily fonned with a shutter 46 is 
used. This shutter 46 is so actuated by a second 
driving solenoid 48 as to project its end 46a into 
the bill passage 3. 

The movable chute 8 is further provided, as 
shown in FIGS. 5, 6 and 7, with outer guide rollers 
50, 50 near the entrance of the chute and inner 
guide rollers 49. 49 near the bend in the chute. 
These guide rollers 50. 50 and 49. 49 are so 
positioned as to contact from above the af- 
oredescribed bill conveying be\ts 10, 10 on the 
driven pulleys 13 and the driving pulleys 12, re- 
spectively. Furthermore, the horizontal roller shaft 
of the inner guide rollers 49, 49 is pressed down- 



ward by coil springs 51, while the outer guide 
rollers 50 are urged downward by springs 52. 52. 

As shown in FIGS. 1 and 9, an actuating mem- 
ber 53 constituting a lever releasing mechanism is 

5 secured vertically to the output or working end of 
the plunger 38 of the first driving solenoid 37. The 
lower end of this actuating member 53 engageable 
with a lever 54 for opening and closing the vertical 
bill passage 4. This lever 54 is pivotable about a 

10 horizontal pivot pin 55 and is operated to close the 
bill passage 4 after a bill has finished passing 
thereby. When a bill, upon t)eing discriminated as 
being counterfeit, is to be retumed, the actuating 
member 53 is actuated so as to press the lever 54 

75 downward. As a result, the lever 54 can be re- 
leased synchronously with the roller pressing annn 
35. The reference numeral 56 in FIG. 3 designates 
an inlet sensor. Furthermore, as shown in FIG. 5, 
an inner guide roller 57 is provided above the 

20 driving pulley 17 while an outer guide roller 58 is 
provided atx>ve the driven roller 18, both above the 
coin conveying belt 11. The inner guide roller 57 is 
coupled tothe outer guide roller 58 by means of a 
belt 59. 

25 The cash validating and accumulating device 
according to this invention of the alx>ve described 
organization operates in the following manner. 

When a purchaser insert a cash for tiie pur- 
pose of buying a commodity, a driving motor (not 

30 shown) starts and transmits driving power via the 
driving belt 16 to drive the driving shaft 14 in 
rotation in the arrow direction A as shown in FIG. 4. 
The bill conveying belts 10, 10 are thereby driven 
in their conveying direction. Simultaneously, driving 

35 power is transmitted by way of the one-way clutch 
20 also to the driving pulley 17 to rotate the same 
in the same direction. The coin conveying belt 11 
is also driven in synchronism in its conveying di- 
rection. 

40 At this time, the first head pressing rollers 34, 
34 are pressed into contact with surfaces of the 
magnetic heads 31 and 32, while the second head 
pressing rollers 42, 42 are pressed into contact 
with the third magnetic head 33. Thus, these 

45 mechanisms are in their condition for discriminating 
the genuine/counterfeit character of each bill. Fur- 
thermore, the inserted coins are identified by an 
electronic sorting means 60, 61 . 

Therefore, each bill inserted through the inser- 

50 tion slot 2 is sent inward through the bill passage 3. 
being clamped between the bill conveying belts 10. 
10 and the guide rollers 50, 49. Then, as this bill 
passes by tiie magnetic heads 31 , 32, and 33 at an 
intermediate part of its path, validation inspection of 

55 the genuine/counterfeit character of this bill is car- 
ried out. Thereafter a genuine bill passes by the 
lever 54 and, descending through the bill passage 
4 and being urged by the receiving belts 23, 23, is 
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sent toward the lower part of the housing 1. This 
bill is then collected in a stacked state in the 
collecting box 30 by the bill pushing device 24. 

On the other hand, in the event that a bill 
inserted by a purchaser is damaged in some way, 5 
the purchaser decides to stop the purchase, or the 
bill is discriminated as being a counterfeit bill, it Is 
necessary to return this inserted bill. This returning 
of the bill is detected by the magnetic heads 31. 
32, and 33, which thereby generate con'esponding io 
signals. These signals cause the plungers of the 
first and second solenoids 37 and 48 to be en- 
ergized respectively in their retracting direction 
thereby to separate the head pressing rollers 34 
and 42 and the shutter 46 from the magnetic heads 75 
and the bill passage 3. As a result, the bill pas- 
sages are opened, and the bill to be returned can 
be directred smoothly to the insertion opening. 

When it becomes necessary to retum a bill 
which has been detected to be a counterfeit, the 20 
driving motor is operated in reverse rotation, 
whereupon only the driving shaft 14 is rotated in 
the arrow direction B in FIG. 4. while the driving 
pulley 17 is held in Its stopped state. Thus, only 
the bill conveying belts 10. 10 are rotated In re- 25 
verse toward the insertion opening side, and the 
counterfeit bill is rejectingly returned. 



Oalms 

30 

1. A device for validating and accumulating bills 
and coins, comprising a pair of parallel bill 
conveying belts each passed around a driving 
pulley and a driven pulley and a coin convey- 
ing beft passed around a driving pulley and a. 35 
driven pulley, said three driving pulleys being 
drivable by electric driving power through a 
common driving shaft, said device being 
characterised in that said driving pulleys of 
said bill conveying belts are fixedly supported 40 
on said driving shaft and therefore rotate in 
unison therewith in two rotational directions, 
whereas said driving pulley of said coin con- 
veying belt is supported on said driving shaft 
by way of a one-way clutch, whereby, when a • 45 
bill is invalidated and is being returned by 
reverse direction rotation of said driving shaft, 
the driving pulley of the coin conveying belt is 
stopped, and only the driving pulleys of the bill, 
conveying belts are driven in said reverse di- so 
rection. 
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FIG. 3 
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